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Description 

This invention relates to drive mechanisms for 
use in transporting bank passbooks and similar 
objects for printing and the like, where the objects 
are nominally flat but may have uneven thicknes- 
ses due to ridges and the presence of unequal 
amounts of paper. The invention particularly re- 
lates to mechanisms for receiving and positioning 
bank pass books in automatic document identifi- 
cation and posting machines so that each book 
may be identified and may be updated auto- 
matically by having data posted therein. 

A drive mechanism of the kind with which the 
invention is concerned comprises roller means 
disposed on opposite sides of a path in a manner 
enabling a first part of the roller means to engage 
the leading front and back surfaces of a selected 
object and to urge the selected object forward to a 
position enabling a second part of the roller 
means to engage said front and back surfaces of 
the selected object; biasing means cooperating 
with said roller means to enable each part of said 
roller means to securely engage opposite sur- 
faces of an object where the surfaces may be 
separated by different thicknesses of material; 
and drive means for causing said roller means to 
rotate and, in cooperation with said biasing 
means, to transport the object along a selected 
path between the roller means. The first part of 
the roller means includes a first pair of drive 
rollers supported by a first drive shaft to provide 
driving forces to a first one of the front and back 
surface of the object to be transported, and a first 
pair of idle rollers supported by independent 
shafts to engage the other surface of the object, 
while the second part of the roller means includes 
a second pair of drive rollers supported by a 
second shaft and a second pair of idle rollers 
supported by independent shafts. 

It is to be understood that an open passbook 
has different thicknesses at different places. For 
example a ridge will be present at the centre of 
the back of the passbook. Also differences in 
thicknesses will occur when the two parts of an 
open passbook contain different .members of 
sheets, as commonly occurs when the book is not 
open at the exact centre. In addition differences in 
thickness occur in passbooks from which sheets, 
or portions of sheets, have been torn out by 

accident nr Hpeigrv 

A somewhat similar problem arises in mail 
handling apparatus, and in US Patent Specifica- 
tion No. 3 005 537 mail handling apparatus is 
described in which the object to be transported is 
driven through a plurality of sets of rollers. These 
rollers include driven rollers on one side of the 
path and idle rollers on the other side of the path. 
—At-least-someof-the-idle-rollers-are-mounted-on- 
spring-loaded arms so that they are biased -to- 
wards corresponding drive rollers, and according- 
ly tend to adjust, to some extent at least, to 
changes in thickness of the object being trans- 
ported. 

It is an object of the present invention to 



provide a drive mechanism which is particularly 
suitable for use in transporting bank passbooks 
and which does not suffer from certain disadvan- 
tages of known prior art mechanisms. 
5 The present invention is characterised in that 
the second pair of drive rollers provide driving 
forces to said other surface, while the second pair 
of idle rollers engage said one surface. The 
invention is further characterised in that the inde- 
10 pendent shafts on which said first pair of idle 
rollers are supported are mounted in first arms 
which are pivotally mounted on said second drive 
shaft so that said first idle rollers can swing 
independently about the axis of said second drive 
is shaft, springs being provided to bias said arms to 
urge said first idle rollers towards respective ones 
of said first drive rollers, and in that the indepen- 
dent shafts, on which said second pair of idle 
rollers are supported, are mounted in second 
20 arms which are pivotally mounted on said first 
drive shaft so that said second idle rollers can 
swing independently about the axis of said first 
drive shaft, springs being provided to bias said 
arms to urge said second idle rollers towards 
25 respective ones of said second drive rollers. 

It will be noted that in a drive mechanism in 
accordance with the invention the drive rollers are 
located on opposite sides of the object to be 
transported instead of being located on one side, 
30 as in the arrangement shown in US Patent 
Specification No. 3 005 537. Further, the axes 
about which the arms supporting the idle rollers 
are pivotable are coincident with the axes of the 
drive shafts for the drive rollers. Thus the inven- 
35 tion provides a reciprocal relationship by which 
the first drive shaft serves as the axis about which 
the arms carrying the second pair of idle rollers 
pivots, and the second drive shaft serves as the 
axis about which the arms carrying the first pair of 
40 idle rollers pivots. 

Brief Description of the Drawings 

Figure 1 is a view in solid lines of the front side 
of a passbook transport mechanism according to 
45 the invention showing a view in dashed lines of 
an exemplary identification and entry posting 
apparatus; 

Figure 2 is a view in solid lines of the reverse 
side of a passbook transport mechanism accord- 
so ing to the invention showing a view in dashed 

lines of the reverse side of the identification and 

entry posting apparatus; 

Figure 3 is a front view of the passbook trans- 
port mechanism; 
55 Figure 4 is a back view of the passbook trans- 
port mechanism; 

Rgure 5 is a view in perspective of operating 
mechanical portions of the transport mechanism; 

Fig ure 6 is a parti al view from the left side o f the 

60 view in Figure 5, according to the arrow desig- 
nated Fig. 6, 7, 8, 9, 10, 11, showing relationships 
between the various shafts and rollers; 

Figure 7 is a partial view in accordance with 
Rgure 6 depicting the apparatus with a flat object 
65 in position between the rollers; 
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Figure 8 is a partial view in accordance with 
Figure 6 in which an opened passbook having its 
binder ridge aligned horizontally is shown by 
dashed lines in position to be drawn through the 
rollers; 

Figure 9 is a partial view in accordance with 
Figure 8 in which a passbook having an number 
of different thicknesses through different sections 
is shown by dashed lines in position between the 
rollers; 

Figure 10 is a partial view in accordance with 
Figures 8 or 9 in which a passbook, or other 
bound volume, having an unusually large number 
of pages is shown by dashed lines to be manage- 
able between rollers aligned according to the 
present Invention; and 

Figure 11 is a partial view in accordance with 
Figures 8 through 10 in which a passbook having 
a large number of pages in the first side to contact 
the rollers is shown midway in passage between 
the rollers. 

Detailed Description 

Turning to Figure 1, there is shown a perspec- 
tive view of an embodiment of the invention taken 
from the front and showing in solid lines how it 
relates to other elements of a reading and printing 
machine 10, indicated in outline by dashed lines. 
When a blank passbook or other document is 
inserted into the machine, a sensor involving a 
switch arm SA which operates a switch at SW 
serves to detect the presence of a form and start 
the machine through interconnections which are 
not shown. 

After the machine starts, digital pulses are 
supplied under control of a microprocessor (not 
shown) to a stepping motor (20) (Figure 2) caus- 
ing the motor to rotate step-by-step. Motor 20 
turns a gear 22, to operate a belt 24, a pulley 26, a 
shaft 28 and rollers, or rolls, R2 and R4. Rolls R2 
and R4 are best shown in Fig. 4 and are referred to 
hereinafter either as drive rollers or drive rollers. 

The shaft 28, as is most clearly shown in Figure 
5, operates a gear train including gears 32 and 34 
to turn a shaft 36. Shaft 36 drives a linkage formed 
by gears at 38 and 40 and a belt 42 to turn a shaft 
44. Shaft 44 provides a driving force to turn two 
drive rollers R6 and R8. 

Idle rollers R12, R14, R16 and R18 are provided 
in opposition to respective drive rollers R2, R4, R6 
and R8. Springs S2, S4, S6 and S8, which are-held 
und e r t e n si on by m e an s not sh o wn , p rovide a 
bias through arms A2, A4, A6 and A8 to urge each 
of the idle rollers in a direction such that they 
exert a force against the corresponding drive 
rollers or against objects positioned between the 
drive rollers and the idle rollers. Each of the idle 
rollers is pivoted independently about one of the 
drive shafts 28 or 44 in such a way that it will be 
mo ve d~away~f ro m~co nta ct~ witrHts-related-d ri ve 
roller when passbooks or other objects are in- 
serted between the rollers, and then in coopera- 
tion with its respective spring and corresponding 
drive roller, exert a force on the passbook or other 
object. 



Figure 6 is a partial view further illustrating the 
manner in which idle rollers R12 and R16 are 
biased by springs S2 and S6 in tension with arms 
A2 and A6 into contact with the respective drive 

5 rollers R2 and R6. It will be seen also that 
corresponding elements which are actually 
hidden in Figure 6, and are indicated by paren- 
thesis, function in the same way. Idle rollers R14 
and R18, labeled (R14) and (R18), are biased by 

w springs S4 and S8 f under tension through arms 
A4 and A8 and anchors (not shown), into contact 
with the respective drive rollers R4 and R8. 

Figure 7 is an illustration of the effect of a flat 
passbook or a card on the configuration of the 

15 rolls. Clearly, when the object to be processed is 
flat, the flexibility inherent in apparatus according 
to the present invention is not fully utilized. 

Figure 8 represents the invention in accordance . 
with Figure 7 in which a passbook having a ridge 

20 along Its center, where it is folded and a seam is 
sewn, is being processed with the seam moving 
parallel to the rollers. In this example, the force 
between the visible rollers R2 and R12 and hidden 
rollers R4 and R14 will be used in conjunction 

25 with that between visible rollers R6 and R16 and 
hidden rollers R8 and R18 to help drive the 
passbook to a desired position despite the obsta- 
cles presented by the horizontal alignment of the 
ridge. 

30 Figure 9 illustrates a situation in which 
apparatus according to the invention will be able 
to drive a passbook having sections of unequal 
thickness in different places. In this case, the 
passbook is thick on its upper half and is of two 

35 different thicknesses on its lower half. Neverthe- 
less, the present invention is able to exert forces 
on each part of the book to drive it forward, since 
the idle rollers are independently arranged to 
exert forces on each part of the book as it goes 

40 between them and the drive rollers. 

Figure 10 illustrates the application of 
apparatus in accordance with the invention to 
handling passbooks having greater thickness. It 
will be seen that all the rollers in this case move 

45 apart adequately to receive the thick passbook. 

The showing in Figure 11 indicates that a 
passbook can be handled by embodiments of the 
invention in which a large end is placed first 
between the rollers. 

so The arrangements of Figures 8 through 1 1 work- 
better than known prior art arrangements, which 

involve rollers on a single pair of fixed axes. A 

single pair of fixed axes, for example, can only 
operate on a small part of a passbook, either to 

55 t pull it as by operation of R2, R4, R12 and R14 or to 
push it as by operation of R6, R8, R16 and R18. 
Furthermore, the single pair of axes have in- 
volved two rigid shafts which are especially un- 
suited to handle a load such as that illustrated in 

-so Rgure-9.-By-contrast r Jwith_the_p resent Incentive. 

arrangement the roll rs first contacted, i.e., R6, 
R16, R8 and R18, grip the leading edges of the 
passbook securely regardless of variations in 
thickness of the parts of the passbook and pull it 

65 into a position such as shown in Figures 8 
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through Figures 11 without difficulty. Subse- 
quently, from the position shown in Figures 
8—11, action by the second group of rollers R2, 
R4, R12 and R14 will forcefully pull the passbook 
forward while rollers R6, R8, R16 and R18 push 
the passbook forward thus overcoming the obsta- 
cles presented by the ridge in Figure 8, the sharp 
step on one side as shown in Figure 9, the 
unusually thick passbook of Figure 10 or the 
presentation of a thick section to the first set of 
rollers followed by a thin section as in Figure 11. 

Claim 

A drive mechanism for use in transporting bank 
passbooks and similar objects into position for 
printing and the like, comprising a first pair of 
drive rollers (R2 and R4) supported by a first drive 
shaft (28) to provide driving forces to a first one of 
the leading front and back surfaces of a selected 
object and a first pair of idle rollers (R12 and R14) 
supported by independent shafts to engage the 
other of said surfaces, said drive and idle rollers 
being effective to urge the selected object forward 
along a path to a position enabling a second pair 
of drive rollers (R6 and R8) supported by a second 
drive shaft (44) and a second pair of idle rollers 
(R16 and R18) supported by independent shafts to 
engage said surfaces of the selected object; bias- 
ing means (S2, S4, S6, S8) cooperating with said 
rollers to enable said rollers to securely engage 
opposite surfaces of said object; characterised in 
that said second pair of drive rollers (R6 and R8) 
provide driving forces to said other of said sur- 
faces while said second pair of idle rollers (R16 
and R18) engage said one of said surfaces, in that 
the independent shafts on which said first pair of 
idle rollers (R12 and R14) are supported are 
mounted in first arms (A6 and A8) which are 
pivotally mounted on said second drive shaft (44) 
so that said first idle rollers can swing indepen- 
dently about the axis of said second drive shaft, 
and in that the independent shafts, on which said 
second pair of idle rollers (R16 and R18) are 
supported, are mounted in second arms (A2 and 
A4) which are pivotally mounted on said first 
drive shaft (28) so that said second idle rollers can 
swing independently about the axis of said first 

drive shaft. 

— Rovondieation 



seconde pair de gal ts d' ntraTn ment (R6 et R8) 
portes par un second axe d'entratnement (44) et 
une seconde paire de galets libres (R16 et R18) 
portes par des axes independants, de rencontrer 

5 les surfaces de I'objet choisi; un moyen de pous- 
see (S2, S4, S6, S8) cooperant avec les galets pour 
permettre aux galets de rencontrer en securite les 
surfaces opposees de I'objet; caraterise en ce que 
la seconde paire de galets d'entratnement (R6 et 

to R8) foumit les forces d'entratnement a I'autre des 
surfaces alors que la seconde paire de galets 
libres (R16 et R18) rencontre Tune des surfaces, 
en ce que les axes independants sur lesquels est 
. montee la premiere paire de galets libres (R12 et 

ts R14) sont montes dans des premiers bras (A6 et 
A8) eux-memes montes pivotants sur le second 
axe d'entratnement (44) de fagon que les premiers 
galets libres puissent pivoter independamment 
a u tour de i'axe gbOtTietriquo du second axe d'srv 

20 tratnement et en ce que les axes independants qui 
portent la seconde paire de galets libres (R16 et 
R18) sont montes dans des seconds bras (A2 et 
A4) montes pivotants sur le premier axe d'entrat- 
nement (28) de fagon que les seconds galets 

25 libres puissent pivoter independamment autour 
de I'axe geometrique du premier axe d'entratne- 
ment. 
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Eine Antriebsvorrichtung zum Transportieren 
von Banksparbuchern und ahnlichen Objekten in 
eine Lage zum Bedrucken oder dgl., die ein erstes 
Paar Antriebsroilen (R2 und R4) einschliesst, wei- 
35 che von einer ersten AntriebswelJe (28) getragen 
werden zur Bewirkung von Antriebskraft fur eine 
erste der ausseren vorderen und hinteren Ober- 
fiachen eines gewahlten Objekts, sowie ein erstes 
Paar Leerlaufrollen (R12 und R14), die auf unab- 
le? hangigen Achsen liegen, um die anderen der 
genannten Oberfiachen zu erfassen, wobei die 
genannten Antriebs- und Leerlaufrollen wirksam 
werden, um das ausgewahlte Objekt vorwarts zu 
bewegen entlang einer Bahn zu einer Stellung, 
45' die es einem zweiten Paar Antriebsroilen (R6 und 
R8), getragen von einer zweiten Antriebswelle 
(44), und einem zweiten Paar Leerlaufrollen (R16 
und R18), getragen von unabhangigen Wellen, 
ermoglicht, die genannten Oberfiachen des ge- 
50 nannten Objekts zu erfassen; Andruckmittel (S2, 
S4, S6, S8), die mit den genannten Rollen zusam 



Mecanisme d'entratnement servant a transpor- 
ter des livrets bancaires ou objets analogues, en 
place pour I'impression ou analogue, comprenant 
une premiere paire de galets d'entratnement (R2 
et R4) portes par un premier axe d'entratnement 
(28) pour fournir les forces d'entrainement a une 
^Temieresurfacepar la-surf ace f ronta I e avantet ^la- 
surface arriere d'un objet choisi et une premiere 
paire de galets libres (R12 et R14) portes par des 
axes independants pour cooperer avec I'autre 
surface, les gaiets d'entratnement et les galets 
libres poussant I'objet choisi, vers I'avant le long 
d'un chemin vers une p sition permettant a une 



menwirken, um es den genannten noilen zu 
ermoglichen, sicher die genannten gegenuberlie- 
genden Oberfiachen des genannten Objekts zu 
55 erfassen; dadurch gekennzeichnet dass das ge- 
nannte zweite Paar Antriebsroilen (R6 und R8) 
Antriebskrafte auf die genannte andere der ge- 
nannten Oberfiachen ausubt, wahrend das ge- 
nannte zweite-Paa r„Leerl auf rolleji_(F^j^_R18) 



60 di genannt eine der genannten Oberfiachen 
erfasst; dadurch, dass die unabhangig n Wellen, 
von denen das genannte erste Paar der Leerlau- 
frollen (R12 und R14) getragen wird, in ersten 
Armen (A6 und A8) angebracht sind, die schwenk- 
65 bar auf der genannten zweiten Abtriebswelle (44) 
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befestigt sind, so dass die genannten ersten 
Leerlaufrollen unabhangig urn die Achse der 
zweiten Antriebswelle schwingen konnen; und 
dadurch, dass die unabhangigen Wellen, von 
denen das zweite Paar Leerlaufrollen (R16 und 5 
R18) getragen werden, in zweiten Armen (A2 und 



A4) angebracht sind, die schwenkbar an der 
genannten ersten Antriebswelle (28) befestigt 
sind, so dass die genannten zweiten Leerlaufrol- 
len unabhangig urn die Achse der genannten 
ersten AntriebsweNe schwingen konnen. 
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